Summary
Choice of anaesthetic did not affect packed cell volume, urea or total protein concentration, alanine aminotransferase activity or prothrombin time. Slightly higher plasma glucose values were obtained after carbon dioxide. All values were well within the laboratory reference ranges.
Use of the orbital sinus for removal of small blood samples from rats has been described by several authors (Pettit, 1913; Riley, 1960; Migdalof, 1976) . When choosing a suitable anaesthetic for use with the orbital sinus technique operator safety, cost, ease of application and (of particular importance) minimal stress to the animal must be considered. This is not only important on humane grounds but also for sample quality. The widespread use of ether is complicated by its flammability, reports of interference with blood glucose (Kohn, 1950) , and the need to minimize use of auxiliary chemicals in toxicology studies. Carbon dioxide (CO~which acts as a respiratory stimulant at low concentrations has useful anaesthetic properties when administered with sufficient oxygen (OJ at 1: 1 or 3: 2 by volume. This use in animal anaesthesia has been published (Hyde, 1962 ), but we have been unable to find any report of the influence of CO 2 anaesthesia on blood parameters such as are measured in toxicological studies. Accordingly results are presented here from a comparison of CO 2 and ether anaesthesia in rats. The comparison is based on a limited range of blood parameters and on observations made during the induction, maintenance and recovery phases of anaesthesia.
Materials and methods
Animals 20 male and 20 female Wistar-derived rats (180-200 g) from our specified-pathogen-free closed breeding colony were housed in wire cages (33 x 28 x 16 cm). 5 rats were housed per cage and an acclimatization period of 5 days was allowed. Animal room temperature was 21 ± 2 0 C with a 12: 12 h lighting cycle.
Food (PCD; BP Nutrition (UK) Ltd, Stepfield, Witham, Essex, CM8 3AB, UK) and water were always available.
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Plan of experiment
Circulating blood volume (packed cell volume, total protein);. liver and kidney integrity (alanine aminotransferase, urea), adrenomedulla status (glucose) and coagulation efficiency (prothrombin time) were studied. Group I. 10 males and 10 females were bled from the orbital sinus, (Riley, 1960) on days 1,2, 3 and 4 using ether anaesthesia. Group II. 10 males and 10 females were similarly bled from the orbital sinus on days 1 and 3 (ether anaesthesia) and days 2 and 4 (C0 2 : O 2 anaesthesia).
Blood collection
On days 1, 2 and 3 blood (600 ,ul)was collected into 1 ml lithium-heparinized tubes (W. Sarstedt (UK) Ltd, 165 Scudamore Road, Leicester, LE3 lUQ, UK). Orbital sinus puncture was achieved with a 50 ,III heparinized haematocrit tube. Blood was retained in this tube for measurement of packed cell volume (PC V). Samples were analysed for glucose, urea, total protein and alanine aminotransferase (ALT).
On day 4 blood (900 ,Ill) was similarly collected into plain tubes (2 ml) containing 100 ,Ill of trisodium citrate (3·8% w/v). Prothrombin time was determined using these samples.
Anaesthetic technique
Ether anaesthesia was induced in a glass jar containing a cotton wool pad soaked in anaesthetic ether. Each rat was removed for orbital puncture when lightly anaesthetized. CO2 anaesthesia was induced in a chamber made from 6 mm thick rigid clear plastic and measuring approximately 15 cm diameter x 12 cm high, filled with a CO 2 :0 2 mixture from cylinder.s (Fig. 1 ). The rate of flow of each gas was II/min. The gases were mixed in the inlet pipes.
Each rat was placed in the chamber for 2 min before being removed for orbital puncture. Times for loss of righting reflex and its return after removal from anaesthetic were recorded for both ether and CO 2 : O 2 anaesthesia. 
Results
Results for male and female animals were combined wherever possible and compared using Student's t test.
Comparison of anaesthetic properties
1 male and 1 female rat died under ether anaesthesia (day 3 and day 4). A 2nd male stopped breathing for a short time on day 3 but was revived.
Induction (loss of righting reflex), total time of exposure to anaesthetic and time to regain righting reflex after removal from the anaesthetic are shown in Table 1 .
The CO2: 02 mixture gave much slower induction, but although the total time in the anaesthetic chamber was almost doubled there was a substantially shorter recovery time. However, rats anaesthetized with ether exhibited signs of discomfort (tendency to struggle) during induction, whereas those anaesthetized with CO2: O2 did not. Also during recovery from ether anaesthesia rats passed through an additional ataxic stage which was not observed during recovery from CO2: O2, Following recovery of the righting reflex, movement appeared normal.
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Comparison of effects of anaesthetics on blood parameters
Data from male and female animals were pooled, with the exception of glucose, as no sex-related differences in results were detected ( Table 2) . Choice of anaesthetic did not affect the quality of blood samples when judged by the incidence of haemolysis. No statistically significant changes or trends were observed in the other parameters.
Discussion
Induction and recovery from CO2: O2 anaesthesia was smoother than from ether anaesthesia. It required a longer induction time but led to a more even level of anaesthesia than did ether. Relatively poor results using ether are not unexpected since concentrations of ether in this type of apparatus would be expected to vary widely.
Although the useful period of narcosis was shorter after CO 2 : 02' sufficient time was available to collect the volumes of blood required for this study. Further work has shown that a 3: 2 mixture of CO 2 : O 2 will give an extension of the period of anaesthesia. A number of minor differences were observed in blood parameters although only the slight increase in blood glucose levels on day 2 (Group II) was attributed to use of CO 2 :0 2 • This effect was more significant in females than in males. All results were well within reference ranges established in our laboratories using a variety of techniques. Small increases in plasma glucose have previously been reported following light ether anaesthesia (Kohn, 1950) . We have found (but not published) that poor technique, leading to overdosage with ether, or use of ether as a euthanasia agent with subsequent sample withdrawal, will lead to extremely high blood glucose results (2-3 times the expected value).
The cause of the rise in plasma glucose following CO 2 :0 2 is unknown: use of this anaesthetic appeared less stressful than did use of ether. Since CO2 is a potent central nervous system depressant at these doses, elevation of plasma glucose may arise as a result of transient slowing of brain metabolism (Miller ,   Table I . Comparison of effects on 2 groups of rats given ether or carbon dioxide and oxygen (C0 2 : 0,). Mean induction time (loss of righting renex), total time exposed to anaesthetic, and time to recovery righting renex after removal from anaesthetic ( .. .,., Hawkins & Veech, 1975) . Only 1 of the 20 rats which received CO 2 : 02 showed a decrease in plasma glucose during anaesthesia. A further rat could not be bled following CO2:02 anaesthesia:
immediately on recovery it was again induced by a further 2 min exposure to CO 2 : 02' The highest blood glucose level measured (14 mMol/1) was obtained in this case (this result was omitted from the statistized data). We do not know whether the duration or extent of exposure to CO 2 : 02' or indeed the stress of anaesthesia, could account for this observation.
Administration of a mixture of CO 2 :0 2 thus gives an even level of anaesthesia suitable for simple and rapid techniques such as orbital puncture of rats, allowing up to 1 ml of blood to be collected. There is minimal excitement during induction and recovery using this anaesthetic. Such a mixture is safer for personnel than ether, cheap, freely available, and may offer less chemical interference in toxicological studies. Of the blood parameters measured only plasma glucose was affected, an increase that may well be acceptable as long as it is expected. There is a slight possibility however, that this increase may mask drug-induced effects, if only because the variability within the data is marginally greater.
